This paper approaches the question of efficiency in job placement using regional data for Polish regions (policy relevant NUTS 4 level) over the time span of 2000-2008. Using a unique data set we estimate the matching function using stochastic frontier as well as difference-in-difference estimators. We use also managed to combine this unique data set with another unique source of data on the ALMPs coverage, unemployment structure across time and regions as well as the individual capacity of local labour offices.
Introduction
When evaluating the effectiveness of differentiated active labour market policies (ALMPs), one typically resorts to two approaches. The first, basing on individual data, should allow to estimate the treatment effect of differentiated instruments, taking into account the developments in a control group (i.e. average treatment effect on treated). However, this approach requires not only relatively detailed micro-level data, but also observing individuals after the completion of activisation programmes. Therefore, the policy relevant conclusions can only be drawn some years after policy implementation.
The latter approach focuses on regional data instead. The obvious shortcoming is that either quite strong assumptions need to be made concerning the distribution of unemployed among regions (essentially imposing homogeneity during the estimation procedures), or one is left with much weaker underpinnings for policy implications of the findings. Furthermore, regional data rarely allow to measure the scale of some negative indirect effects like displacement, substitution or redistribution effects.
Among the strategies within the second approach the most frequent in the literature are the matching functions. An extensive theoretical framework for the effects of ALMPs on employment has been developed by Calmfors (1993) 1 , while the empirical applications were extensively evaluated by Petrongolo and Pissarides (2001) . As stated by Hagen (2003) , raising the efficiency of matching process is usually regarded as the main aim of ALMPs, and can be reached by adjusting the human capital of job seekers to the requirements of the labour market (especially important in transition countries with large structural disparities) and by increasing the search intensity (as well as search capacity) of (former) participants.
In this paper we attempt to evaluate the changes in the matching efficiencies using local (NUTS 4 level) data for Polish regions. We resort to NUTS 4 regions for two main reasons. First of all, this is a policy relevant level, as all instruments are designed an implemented by local labour offices, subject to the financing algorithm, which gives a premium to regions with relatively higher unemployment rate, relatively higher number of unemployed and relatively higher job market turnover rates. Secondly, higher level of data aggregation is statistically meaningless in as far as properties of unemployment dynamics are concerned, Tyrowicz and Wójcik (2009) .
In order to approach the matching efficiency two main techniques of the are usually employed in the empirical literature: stochastic frontier estimation and panel data regressions. They both approach this problem basing on somewhat different theoretical premisses, thus performing both permits a comprehensive testing of the theories of the matching efficiency. We use administrative registry and ALMPs data, as well as a unique survey about the quality of matching procedures and IT tools applied in respective local labour offices. This allows to enrich the standard policy effectiveness analysis by enabling the analysis of "production" conditions (individual capacity of the local labour offices).
The paper is organised as follows. The next section focuses on the brief description of the institutional environment of polish labour market in order to justify the use of multiple empirical strategies. These are outlaid in section 3, while results for respective analyses are presented in section 4. Conclusions focus on policy implications as well as some directions for future research.
Institutional context
For the two decades after the transition, Poland has belonged to a group of countries with by far highest and most persistent unemployment in the EU. Financing of active labour market policies has been intensified gradually as of 2004, reaching slightly more than 0.2% of GDP in 2006 and 0.33% in 2008. Although it is still 1 See also: Calmfors and Skedinger (1995) and Calmfors, Forslund and Hemström (2002) less than in any of EU25 Member States, these policies covered 20% of the unemployed, which is considerable if one takes into account that the pool of unemployed amounted at the time to approximately 1 500 000 people.
Some qualitative research suggest anecdotic evidence in support of purposeful "creaming" by public employment services (PES), (Tyrowicz 2006 
Structural traits of unemployment
Some research suggest that approximately 80% of unemployment can be characterised as structural, (Sztanderska and Socha 2001) . However, these findings comprise both frictional and stricte structural unemployment, while geographical and targeted group issues are not explored, partly for the lack of adequate data. Currently, more than 85% of unemployed are no longer entitled to the unemployment benefit, thus suggesting that most of the unemployed are either long-term unemployed or have a long record of unstable employment 2 .
According to registry data, almost 70% of Polish unemployed have primary or vocational education only, frequently in outdated professions or with no longer applicable skills. Moreover, half of them expresses little or no willingness to upgrade their qualifications, cfr. ML&SA (2006) . Professional and geographic mobility is very low, while transitory migration of almost 1 million Poles to Ireland, Sweden, Norway, Germany, UK and other EU countries concerns predominantly those aged under 30 years old 3 . Long term unemployment rate is the highest in EU (currently app. 9%, EU average falls short of 4%). Employment in agriculture still exceeds 17%, which is extremely high by European standards, while half of the registered unemployed live in the rural areas. In addition, forecasts concerning the agricultural sector at large suggest that due to the increasing productivity, hidden over-employment in this sector will soon transform to de facto unemployment 4 .
Thus, low skills, low mobility and excessive employment in the agriculture are the main structural traits of the labour market problems in Poland.
At the same time, as noted by Munich, Svejnar and Terrel (1998) , Poland had one of the lowest among the CEECs outflow rates. Vacancies ratios are dramatically low throughout the whole transition period, with averages around a thousand job-seekers per one offer 5 . Finally, this is not high unemployment that creates the main labour market challenge, but low activity and employment rates (currently employment rate at 52%, the lowest in EU25). Not only does this phenomenon hinder the development process, but also social security imbalances are reinforced. Currently average exit age falls short of 58 years (with legal ages of 60 for women and 65 for men), while employment rate for 55+ age group amounts to only 28% (55 till de iure retirement).
ALMPs and their financing
Public Employment Services (PES) are the main actor in ALMPs. They are subordinated to the public administration (separately at regional and local level), thus being only marginally responsive to central policies.
They struggle with underinvestment both in terms of IT and in terms of HR (employment officers and managers 2 Under Polish legislation, unemployment benefit is only awarded for the first 12 months after registration, subsequently individuals may be entitled to social assistance -which, unlike unemployment benefit, is means-tested.
3 Kaczmarczyk and Tyrowicz (2008) report the share of people under 30 years in the so-called "new" wave of migration to approximately 80%. 4 The NUTS 2 level region of lowest agricultural productivity and lowest GDP per capita in EU25 is located in Poland, with 36% of active working age population employed in the agricultural sector. 5 The principal studies in this area are carefully surveyed in Münich, Svejnar and Terrell (1997 ALMPs instruments are highly regulated. They comprise subsidised employment (public work schemesdespite their low efficiency, strongly preferred by local authorities -and public service employment), scholarships for youth, on-the-job training as well as specific and general training (including the ability to navigate on the labour market). Finally, there are also instruments supporting self-employment (micro-enterprise development) and a subsidies for creating a new position. In addition, there are some specific incentives for fostering employment among handicapped, among whom only 12% remain active on the labour market.
Financing of these policies is decided ex ante on an annual basis along the regulations allowing to treat this process as a form of a natural experiment. Namely, Ministry of Finance in January each year divides the Employment Fund financing among NUTS2 level representatives of the public employment services along an algorithm that provides a premium to regions with higher than average unemployment and higher than Consequently, the mechanism of ALMPs financing virtually excludes any possibility of endogeneity due to simultaneity suggested in the literature (cfr. Dmitrijeva and Hazans (2007) ). Conversely, this financing suggests a natural experiment to which NUTS4 local labour markets were subjected in terms of ALMPs financing availability.
Regional differentiation
The component of natural experiment is especially interesting in the context of the regional determinants of unemployment in Poland. Basing on the findings of ? and ? one can state that for the majority of NUTS2 regions no general σ convergence can be traced, instead convergence of clubs finds support in data for some 6 Topping the benefits makes it 0.8% of GDP). Poland is the only country in EU with no budgetary contribution to ALMPs.
regions. These results suggests that the NUTS4 regions follow different patterns of evolution despite belonging to the same NUTS2 region, while some clubs exist. The method of kernel density estimates does not allow to incorporate the spatial dimension and verify if the clubs are clustered in space and whether these clusters are confined by regional borders.
Consequently, one could ask if over the past seven years of locally conducted labour market policies, the algorithm discriminating among the NUTS2 levels on the basis of measured unemployment provides a mechanisms and incentives sufficient to to alleviate the consequences asymmetric responses to external shocks on the local level. There is no data in support of the claim that offices who succeed in combating unemployment do so due to higher availability of ALMPs financing. On the contrary, apparent divergence of unemployment rates exhibiting in growing relative rates in high unemployment regions exists independently if the financing availability in general. In this paper we intend to inquire exactly the impact of the ALMPs on the matching efficiency.
Empirical strategies
In order to evaluate the effects of ALMPs on the matching efficiency, one typically resorts to the matching function, which explains the number of inflows to regular employment by the number of vacancies available and job seekers. This approach may be augmented to distinguish between the stocks and the flows (of both vacancies and unemployed), as advocated by Coles and Smith (1998) , Greg and Petrongolo (2005) as well as Coles and Petrongolo (2002) . Namely, newly arriving unemployed may match better the needs of employers (flow of job-seekers and stock of vacancies) or, alternatively, newly advertised job opportunities may fit better the competencies of existing unemployed (stock of unemployed and flow of vacancies). Using a neutral CobbDouglas matching function specification, this would imply:
with M denoting successful matches, and U and V corresponding to unemployed and vacancies, respectively.
Establishing a log-linear version applicable in empirical studies with shorthand notation x = lnX, one obtains:
where log i,t can be assumed to comprise α 0 (time and entity indifferent random component), γ i (identity characteristics) and δ t (time trend), while constant returns to scale require α us + α uf + α vs + α vf = 1.
This baseline model specification is neutral in terms of empirical strategy -any econometric technique validated by the data properties is suitable for estimation. However, this model does not allow to account for any effects of labour market policies -neither those addressing the flow dynamics, nor those enhancing the skills of the workers.
Incorporating the effects of ALMPs
Following Lehmann (1995) , Dmitrijeva and Hazans (2007) suggest that policy relevant variables (e.g. ALMPs)
can be introduced to this model if the assumption about the homogeneity of unemployed is relaxed by varying the individual search intensities. In this approach, unemployed that have completed an activisation programme are assumed to have higher search intensities (and, thus, effectiveness) than their non-trained peers, ceteris paribus. Although this implies neglecting the lock-in effects (demonstrated by individual-level studies to last approximately 3 to 4 months), this statement has also far more reaching consequences in terms of designing the empirical strategy. These are:
• Adverse selection problem. Unemployed are allocated to activisation programmes basing on some explicit (like in the case of Germany after the Hartz Reform) or implicit criteria. Consequently, their ability to find employment is already partly incorporated in the allocation decision. Case workers may either facilitate the chances of "better" job seekers or ameliorate the difficulties of "worse" ones. In either case, individual search effectiveness varied already before the intervention, while basing on the fact that someone participated in the project, researchers can actually only reason about the actual motivation of the job seekers ex ante and thus not about the programme influence ex post. Econometrically, this leads to the sample selection bias (participants of activisation programmes are non-randomly drawn from the unemployed pool), which invalidates eventual findings. This problem can only be solved using individual data and the adequate matching of the participants with non-participants prior to policy effects evaluation.
• Reverse causality problem. Basing on the above statement, it is obvious that participants are bound to have systematically different chances on the labour market as the non-participants (higher or lower -depending on whether case workers apply positive or negative selection criteria). Consequently, the eventual differences in the matching performance for participants and non-participants are not necessarily an effect of ALMPs, but essentially a measure of the statistical consistency of applying the screening criteria.
Because of these obstacles, differentiated estimating strategies have been employed so far. Fahr and Sunde (2002) estimate for Germany separately elasticities and stochastic production functions technical efficiency coefficients by occupation and by region and furthermore try to explain the differentiation in the efficiencies by the properties of respective labour markets (e.g. size, turnover, properties of the neighbourehooding regions). Vassiliev, Ferro Luzzi, Fluckiger and Ramirez (2006) apply Data Envelopment Analysis to Swiss data instead of the stochastic production frontier, but the approach is virtually the same.
Some innovation has been introduced by Ibourk, Maillard, Perelman and Sneessens (2001) on French data, who developed a model allowing to disentangle matching efficiency by taking the unemployment structure and other characteristics of the labour markets as determinants of efficiency estimates and not matching directly.
Building on this approach, Fahr and Sunde (2005) reiterate their research on German labour market, enriching it also by the spatial approach with the use of spatial weights. Most recently Destefanis and Fonseca (2007) apply the frontier estimation to the case of Italy to see if the so called Treu Act contributed to the higher matching efficiency. Interestingly, since for Italy no official vacancies data exist, they construct a measure basing on indicators taking into account effective job creation. This paper finds a sort of a ladder effect, namely that due to the policy change efficiency was improved for all but low skilled job seekers, which is exactly the opposite of the policy makers motivation.
Levels versus difference-in-difference estimations
At the same time, another strand of literature focused on Beverige curve rather than the matching function.
Most recently, Dmitrijeva and Hazans (2007) analyse the Latvian data differentiating between stocks and flows of job seekers and vacancies. They find that dynamics between stocks of unemployed and flows of vacancies fit best the nature of the matching process. They also incorporate indicators of ALMPs in the matching functions, namely they include the share of job seekers subjected to training programmes and find statistically significant but less than proportional impact. Unfortunately, Dmitrijeva and Hazans (2007) take the share of trained directly in the stochastic frontier estimation instead of the two stage approach, thus risking the endogeneity consequences.
For a larger selection of the transition economies this was done by Munich and Svejnar (2006) and Munich and Svejnar (2007) . They demonstrate that inflow rates were rising gradually in the western part of Germany as well as in the Czech Republic, Hungary, Poland, and Slovakia. Their analysis suggests that the extent to which the these transition economies undertook reforms and had some private enterprise activities before the transition appears to have influenced these countries' subsequent restructuring and growth paths, limiting the spread of the restructuring-lead unemployment. Munich and Svejnar (2007) find that West German part of
Germany is an economy with slow trends of rising unemployment and inflow, declining vacancies and relatively efficient matching (thus: high returns to scale). Czech Republic appears to be in a similar situation enjoyingdespite transitory decreases in outflow rates -high returns to matching. Conversely, Slovak economy displays high unemployment and inflows, low vacancies, outflows and increasing returns to scale as well as a positive trend in efficiency. Finally, for Poland high unemployment persists in the presence of low vacancies and outflows with constant returns to matching. Munich and Svejnar (2007) argue that in order to obtain consistent estimates of the latter one needs to apply difference-in-difference approach. Namely, they argue that, since any local labour market mean is computed from all local labour market observations over time, these means contain all values of the error terms, which creates correlation between transformed explanatory variables and transformed error terms and hence leads to biased estimates. On the other hand, the first difference transformation contaminates the transformed variables only with recent error terms, thus enabling the use of ∆u t−1 as instruments and making the error terms no longer contemporaneously correlated with the predicting variables.
Final specifications for estimation
Matching efficiency for Poland has been analysed by Puhani (1999) with main findings suggesting that public training programmes can indeed be used to reduce unemployment. However, in the way Puhani (1999) uses the augmented matching function, endogeneity accusation cannot be dismissed 7 . Using regional administrative data prior to 1999 administrative reform (49 voivodship units at approximately current NUTS3 level) he puts ALMPs expenses directly in the matching function. This yields directly interpretable coefficients (e.g. average cost to reduce unemployment by one person in Poland through training programmes was estimated to amount between 200 and 500 euro). However, the time period covered in this study comprised mainly unemployment reductions, while ALMPs at the time were not implemented at a level at which their effects have been measured.
Therefore, the positive outcome may actually be a spurious result.
In this paper we cover the period covering both the increases and decreases in the unemployment rate. There have been also considerable changes in the reported vacancies (beyond seasonal variation), Figure 1 . Consequently, it seems that flows may actually play an important role in observed changes in matching efficiency.
Therefore, following Greg and Petrongolo (2005) and Dmitrijeva and Hazans (2007) empirical specification 7 Prior to 1999 ALMPs financing was allocated to voivodship level directly by the Ministry of Finance based on an algorithm, which gave preference to regions with relatively more severe labour market outlooks and the needs expressed by the local labour offices at the end of each prior fiscal year. Thus, one could claim that Puhani (1999) results suffer from endogeneity. Due to the change of ALMPs financing regime as of 1999, as suggested earlier, activisation expenses is no longer endogenous by construction.
Since allocations -highly differentiated across time and regions -provide conditions similar natural experiment, one could attempt including financing directly in the stochastic frontier estimation. On the other hand, however, it may effectively prove endogenous, since local budgets are frequently based on some implicit "roll-over" rules and individual bargaining power of local labour office heads. Therefore, we will resort to a two-stage approach.
allows to include separately stocks and flows in both vacancies and job seekers. Thus the first empirical specification is altered to:
Vacancies (as well as vacancy ratios) demonstrate high volatility over time, since labour market outlooks have changed significantly over the analysed period. Average vacancy ratios (number of offers per one job seeker) have ranged between 0.001 and 0.059, with the mean value of 0.01 offer per one job seeker. Naturally, this property of the data may lead to many estimation problems. Among others, it seems that time trend needs to be controlled for in a non-linear way, taking into account up and down swings in the labour market outlooks.
Secondly, large part of observed heterogeneity will be an interaction of time and unit characteristics. Since one should expect that units "react" differently to country-wide shocks, the response in the labour market may owe a lot to the local response to shock apart from efficiency of a local labour office. Finally, larger labour markets are characterised by larger flows, including outflows to employment without any support from the public employment services. Actually, the relatively high values observed at the left scale imply that indeed public employment services dispose of only a fraction of unsubsidised vacancies available in the economy. In the periods of high labour demand (both cyclical and seasonal), considerably more unemployed find jobs than are at the disposal of local labour offices. In fact, as seen from the outflows to non-seasonal employment, not all of these transitions are of strictly temporary character, while strong short and medium term cyclicality remains.
In as far as the effects of ALMPs are concerned, although by construction ALMPs and other variables should not be simultaneously correlated, endogeneity might occur in the form of the statistical phenomenon.
Therefore, building on the contributions briefed above, we follow the approach commenced by Ibourk et al. (2001) , incorporating the ALMPs effects to determine the technical efficiency scores, but not the matching process itself. Namely, we consider the model in which one could demonstrate that different groups of job seekers may exhibit different search intensities, either due to the individual characteristics (e.g. gender, age, education) or because of ALMPs (to be specific, the likelihood of having been subjected to ALMPs). The
Cobb-Douglas matching function can be written as:
In this setting, c j coefficients correspond to the actual group-wise search intensities, so that negative values of c j are characteristic for less than average search effort. Rearranging, one obtains:
When equation (5) is subjected to logarithmisation, it yields: where ρ j ≡ c j α uf and j ≡ c j α us . Similar transformation could be made for the vacancies. In other words, as suggested by Ibourk et al. (2001) , the total number of matches is the function of vacancies, job seekers plus a set of variables representing the share of each group j in the total unemployment. Efficiency can indeed be seen as the product of two factors, one measuring the rate at which job seekers and employers meet and the other measuring the probability that a contact leads to a successful match.
To account for the ALMPs effects one can transform equation (5) to include either a group of job seekers who were subjected to activisation programmes (as in the case of Dmitrijeva and Hazans (2007) ) or finance allocated to ALMPs in a particular labour office (as in the case of Puhani (1999) ). Ibourk et al. (2001) argue that if M i,t does not include the number of job seekers de-listed from unemployment registers due to activisation (e.g. inflows into training programmes), one can formulate a model in which these workers have below average search intensities, i.e. an increase in the size of special training programmes mechanically increases the average observed matching efficiency.
Unfortunately, throughout the 2000-2008 period, for which detailed regional data is available, there have been continuous changes of the reporting standards with job seekers in activisation programmes and programmes themselves were defined differently across years. While the construction of the data set makes it impossible to unequivocally separate some categories of job seekers in treatment, we were able to obtain the reliable sums of people covered by programmes in each local labour office at each point in time. Therefore, in this paper we have decided to consider ALMPs coverage. The starting point for this approach is to assume:
where C i,t corresponds to the coverage in a a particular labour office i in time t, while T i refer to the technology facilities available in a particular office. Similarly, S try to control for the skills available in a respective offices, namely for example the number of job brokers per number of job seekers. Taking logarithm of (8) and plugging it to equation (5) one can see that the technical efficiency score obtained through the stochastic frontier estimation can be in the second stage tested to depend on ALMPs, labour market structure and capacity in each labour office.
If we additionally specify that efficiency of a labour office might depend on internal resources at disposal, equation (8) yields the standard technical efficiency (7) to change for
After obtaining the results of equation (9) via the estimation of (5) as a stochastic frontier, estimated values of equation (9) will yield left-hand side variables for equation (8). This last equation can be estimated as a regular panel regression, correcting for eventual heteroscedasticity.
The second approach taken in this paper is to estimate the Beveridge curves. Unlike Dmitrijeva and Hazans (2007) we chose to follow Munich and Svejnar (2007) by using the difference-in-difference estimators. Namely, for m denoting matches,
where u i,t−1 represents the log of job seekers and v i,t−1 corresponds to vacancies. In addition, Munich and Svejnar (2007) suggest that further lags of ∆u i,t will be uncorrelated with i,t and i,t−1 , which they use as an argument in favour of the instrumental variables as a method of estimation.
Throughout the study numbers of job seekers/vacancies are used (in logs). However, Munich et al. (1998) suggest that prior to estimation data should be scaled by the size of labour force, to avoid "spurious scale effects". However, the size of labour force is highly variable in Poland -across the seven years in the sample the turnover in the national activity rate exceeds 3 000 000 people, which is a striking number when compared to approximately 14 500 000 people in the labour force 8 . Therefore, we avoid scaling by the labour force size, as it would introduce additional variation negatively affecting statistical properties of the model. However, model is estimated on a subsample without large cities.
Finally, since these are relatively high frequency data, controlling for seasonal variation seems particularly important. Therefore, estimations include monthly dummies to control for differentiated vacancies and job seekers arrival rates throughout each year. In addition, linear and quadratic trends are included to control for country wide labour market fluctuations. Since these are registry data, they suffer from many well-known shortcomings. First of all, vacancies are systematically underreported and therefore cannot serve for more than a proxy of the employers needs, cfr. Meyer and Sullivan (2003) . Unlike in the Czech Republic, in Poland the obligation to declare vacancies is not effectively enforced. Therefore, local labour offices posses information about the vacancies more or less voluntarily submitted by the employers. This problem is severe, because the extent of underreporting may differ from region to region. Namely, in more dynamic labour markets (for example in the big agglomerations)
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smaller share of employers resorts to use the assistance of labour offices in staffing. Thus, outflow to employment may represent to a lesser extent the effectiveness of matching.
The main interest of this paper lies in the matching efficiency. At the same time, without individual level data it is virtually impossible to evaluate the efficiency of subsidised employment schemes. Therefore, throughout the paper we only analyse unsubsidised (open market) matches, computed as a difference between total matches and subsidised flows into employment 9 . Summary statistics for the data are presented in Table   (1). As discussed earlier, vacancies (as well as vacancy ratios) demonstrate variability across time, but also the variance across local labour markets is very large. Vacancy ratio (number of offers per one job seeker) has ranged between 0 and 0.89 in 2008 and between 0 and 0.11 in 2001. Since in respective years severity of this problem was of different magnitudes, one should expect varying output levels -but not necessarily the relative performance -for labour offices in respective years. Consequently, the ranking of labour offices based on time-specific technical efficiency estimators may be unaffected by the general changes in the labour market outlooks while difference-in-difference estimators may demonstrate variability in the coefficients.
8 This is due to the fact that unemployed frequently deactivate temporarily -one falls out of the labour force if the registration in the local labour office is not confirmed, while the incentives for confirmation partially disappear 12 months after the incidence of unemployment. Each registered unemployed receives health insurance covered by Employment Fund. Once the title to the unemployment benefit expires, this is the only incentive to register, since social assistance benefits are operated by social assistance administration, organisationally and financially independent of PES and means-tested. In some instances, social assistance case workers require registration with the labour office, but this is subject to internal local regulations. In case of households, it is sufficient for one family member to be registered, to assure family coverage. 9 Nonetheless, for the purpose of comparison, we also report subsidised employment summary statistics. 
Results of difference-in-difference estimations
Following Munich and Svejnar (2006) and Munich and Svejnar (2007) we adopted a standard procedure. All variables were taken in logs and subsequently first differences (when relevant, lagged). Naturally, this procedure leads to narrowing the sample (one observation for each local labour market is lost due to differentiating and yet one for lagging). We analyse both unsubsidised and subsidised employment. The results are reported in Table ( 2). Dependent variable: monthly changes in logs of the flows to employment out of unemployment (unemployed deregistered due to commencing employment). Unit-specific IV fixed effects regression. Lagged unemployment used as instrument. Monthly and annual dummies included, but not reported (all highly statistically significant results available upon request). Standard errors reported in parentheses. ***, ** and * denote significance at 1%, 5% and 10% levels, respectively.
The results seem to suggest that the availability of unemployed affects the matching in a negative ways, while the positive effects of access to vacancies is surprisingly small. One might expect that this effect is a spurious scale effect, but such presumption finds no confirmation in data 10 . Indeed, the estimator for vacancies is surprisingly small, especially if one considers how low its values with respect to the number of unemployed and employed are (see: Figure 1 ).
On the other hand, it seems that the availability of the newly registering job seekers affects positively the matching, which is consistent with the hypothesis, that the newcomers may fit better the needs of the employers. However, we are reluctant in interpreting these high values as evidence that newly unemployed match better with vacancies than the existing unemployed. In fact, 87% of unemployment inflows in Poland comprise formerly unemployed, which is confirmed in Munich and Svejnar (2007) Our findings differ significantly from the ones presented by Munich and Svejnar (2007) . Namely, we use policy relevant data -information about unemployed, vacancies and flows to employment is collected directly from the respective labour offices (districts). Secondly, we present the estimation for unsubsidised employment, which constitutes our preferred specification, columns (1) and (2). As suggested by Figure 1 , outflows to employment are considerably bigger over the whole time period than actual matching by the labour offices.
Therefore, matching does not correspond to directly to the activities of labour offices but the shallowness of a local labour market 12 . Finally, these estimates have demonstrated that despite inclusion of monthly and annual dummies, one can demonstrate negative trend, which was not analysed by Munich and Svejnar (2007) , while there is little stability of the matching processes (large responsiveness to the changing labour market outlooks). This is confirmed despite seizable improvement as of 2005.
Although these findings provide some useful insights, they do not allow to capture the relation between local conditions and the matching performance. This is enabled if one takes stochastic frontier approach, which is pursued in the next section. 
Stochastic frontier estimations
For the estimation of stochastic frontier we have used a time-varying decay model, i.e. Battese-Coelli parametrisation of time effects. In this parametrisation, the inefficiency term is modeled as a truncated-normal random variable multiplied by a specific function of time. In both models, the idiosyncratic error term is assumed to have a normal distribution, while the random inefficiency term constitutes the only panel-specific effect.
Results are reported in Table ( 3).
These results are somewhat more intuitive than difference-in-difference estimators. Firstly, all specifications consistently confirm decreasing returns to scale. Secondly, estimates are fairly stable across specifications.
Thirdly, estimators by the pool of unemployed are considerable, while the ones by vacancies tend to be minuscule 13 . Intuitively, "newly coming" unemployed diminish the matching capacity (negative and significant coefficient), while arriving job offers increase it. While the latter is consistent with Dmitrijeva and Hazans (2007) , the former is supported by the self-reported usus of operation by labour offices, Piotrowski (2005) , as discussed earlier.
Unlike in the case of Estonia, as discussed by Dmitrijeva and Hazans (2007) , inclusion of flows does not lead to lowering the significance of stocks. Nonetheless, the elasticity with respect to the unemployed seems to 13 Please, note that since all variables were taken in logarithms, these estimators denote effectively elasticities, which implies they can be compared directly. Notes: Dependent variable: log of monthly flows to employment out of unemployment (unemployed de-registered due to commencing employment). Monthly and annual dummies statically significant, detailed results available upon request. "Flows" of variables are original data (reported by labour offices as "this month" registrations and "this month" vacancies). "Stocks" of unemployment are originally reported (as "end of month"), however stock of vacancies was computed as a sum of this month vacancies and the lagged "end of month" status (the number of unfilled vacancies reported on the last day of the previous month).
Variables taken in logarithms, lagged when necessary. Standard errors reported in parentheses. ***, ** and * denote significance at 1%, 5% and 10% levels, respectively be the largest, with one 1% more people in the stock of unemployed resulting in 0.6-0.7% persons employed.
However, if one accounts for the dynamic effects, increase by 1% of the inflows leads effectively lowers the employment by slightly more than a half of a percentage point. Having established the production function as specified in Table 3 one may obtain a variety of technical efficiency estimates. Indeed, they differ across specifications. Figure 4 depicts evolutions across time (averaged over units).
Clearly, all these estimates are fairly stable across time, with a maximum of two-three percentage points of changes. The average across specifications ranges between 0.57 (unsubsidised jobs, total sample) and 0.68 (all jobs, without large cities), standard deviation ranges from 0.12 to 0.13. Based on schemes in Figure 4 one can say that average efficiency of matching lowers with the growth of vacancies (upper left and upper right schemes). The clear downward trend in the upper left panel may signify either of the two effects: either the best districts (usually large cities) move the frontier outwards consistently, which leaves everybody else lagging behind or efficiency for leaders decreases slower than for everybody else. The scheme in the upper right corner seems to lend support to the former hypothesis, since without large cities the trend is downward sloping as well.
At the same time, lower left and right schemes reveal an interesting pattern. Namely, for unsubsidised job offers -our preferred specification -there seems to be a clear growing trend for the total sample, which changes to a u-shaped one if large districts are excluded. This u-shaped pattern is a reverse of the general labour market outlooks, but demonstrates no correspondence either across units or across time to the ratio of unsubsidised over subsidised offers (correlation of 0.038 within and 0.071 between).
Large variability of estimated technical efficiency scores across units guarantees sufficient variation to perform the second step analyses. Although we do not determine unequivocally the direction of causality, we attempt to analyse whic characteristics correlate well with technical efficiency estimators obtained in the optimisation procedure. These are analysed in subsequent section. 
Covariates of technical efficiency
Following Ibourk et al. (2001) we analyse the covariates of technical efficiency scores. Naturally, the best approach would have been to adopt difference-in-difference, but the actual scores of efficiency at each point in time are estimated in a relative way. Therefore, the change in the score from time t to time t + 1 does not necessarily give any information as to the actual performance of a particular labour market. Therefore, we estimate the regression in levels. Although, the regression construct specifies causality direction from the RHS variables to the LHS one -we are only trying to establish if there is a link between some control factors and the individual efficiency scores
14
The characteristics of a local labour market are approached by the means of proxies. Namely, some local markets may be more dynamic than others, while some may be populated by more "difficult" unemployed than others. To account for this differentiation we have used the following measures:
• Labour market structure -Share of females in total unemployment (mean 0.544, min 0.39 max 0.79) and in total flows to employment (mean 0.464, min 0.026, max 0.981). In general this corresponds to the diversity of job 14 While theoretical foundations discussed earlier suggest that endogeneity should no longer be a problem if a two stage approach is adopted, where first step "blind estimates" efficiency scores -it may emerge as a statistical phenomenon. We lack data enabling the determination of causal relationship via reliable instrumental variables. Resorting to GMM and using lags or first differences as instruments is deceiving, because some of the covariates are actually pretty stable across time, characteristic for particular units.
creation and destruction in particular labour markets.
-Share of rural unemployed in total unemployment (mean 0.483, min 0, max 1). In general rural labour markets are less dynamic. Therefore we expect this variable to account for relative labour market hardship.
-Share of youth (mean 0.265, min 0.047, max 0.527) in the pool of unemployed. Youth demonstrate usually higher adaptability.
-Share of no or low skilled unemployed among jobless (mean 0.244, min 0.052, max 0.544). These workers represent typically lower value to the employers, which may constitute an obstacle in smooth unemployment-to-employment transitions.
-Share of first-time registrants in inflows (mean 0.022, min 0.002, max 0.155). This measure captures the availability of "new" job seekers that may foster the quality of the matching process.
-Share of delisted in the total unemployment (mean 0.030, min 0.009, max 0.226). This measure captures the so-called "discouraged" job seekers.
-Ratio of first time to returning registrants (mean 0.404, min 0.032, max 11.08)
-Ratio of employed to delisted (mean 1.897, min 0.170, max 222.049) and unsubsidised employed to delisted (mean 1.584, min 0.135, max 192.665).
-No of job brokers per one unemployed (mean 0.00002, min 0.000004, max 0.00083).
• Coverage of ALMPs (mean 0.017, min 0.005, max 0.277). As discussed earlier, this measure is constructed as a number of individuals in ANY treatment (trainings, intervention employment, public works) over the pool of unemployed in a respective district at each point in time 15 .
• Size of the labour market (no. of unemployed, inflows and offers).
Results of these estimations are reported in Table ( 4).
The capacity in the public employment services to match employers needs with the job seekers may be negatively affected by some structural characteristics, but is supposed to be positively affected by policy variables, e.g. number of job brokers (per no of unemployed) or ALMPs coverage. However, the verification of these hypotheses is largely discouraging. Namely, despite statistical significance, most of the obtained estimators are extremely low. Consequently, it seems that all of these covariates have little power to explain the differentiation of technical efficiency scores. This contention is confirmed by R 2 -between values are mostly negligible, while within values are driven by regularities in trends. Although signs are consistent across samples and specification, they are also intuitive and mostly confirm common sense relations.
As to the structural variables larger percentage of females in the pool of unemployed signifies less diversified labour markets, which correlates well with lower capacity for matching. At the same time, higher share of female outflows signifies exactly the opposite, which is consistent with a positive and significant estimator. Counter intuitively, rural areas seem to be characterised by higher matching efficiency, but -as we already argued -the between variance is poorly addressed by our model. Consequently, the significance of the estimator refers to the changes in the shares of rural unemployed, which tend to grow with labour market improvements (people in small and mid-sized towns outflow to employment) and decrease in the downturns on the labour market (see Figure 6 ).
15 Despite numerous efforts by non-governmental organisations, public employment services still hold virtually a monopoly over activisation instruments, since providing such services is subject to licensing while public financing is essentially unavailable to non-public providers. 
(8) Note: Dependent variables: estimates of the technical efficiency from the stochastic frontier as reported in Table 3 . Monthly and annual dummies statically significant, detailed results available upon request. Heckman test confirms the use of fixed effects. Robust standard errors in parentheses. ***, ** and * denote significance at 1%, 5% and 10% respectively.
Similarly, although the statistical significance is very high, the relationship between restructuring and matching efficiency is clearly spurious -it changes signs across specifications, while clearly the effects of restructuring decreased in time, which correlates positively with downward sloping estimations of technical efficiency and negatively with upward sloping ones (please, recall Figure 4) . Indeed, graphical inspection reveals higher variation in this variable in earlier years (see Figure 7) . Youth, on the other hand, is steadily positively related to efficiency, which is consistent with the creaming hypothesis, as suggested by Tyrowicz (2006) .
The interesting findings concern the proxy for job brokering capacity -namely the number of job brokers over the number of unemployed. Naturally, the estimators are positive, but they loose significance if large cities are excluded from the sample. This may be a consequence of the fact that predominantly the labour offices in the large cities have larger numbers of job brokers (mean for total sample is around 5.7, mean for large cities is around 22.6). Because these are larger labour markets, also the potential for obtaining vacancies is larger, which means that job brokers may actually be more productive.
Finally, the ratios of the nature of inflows and the reasons for outflows have the intuitive signs, but their significance is not too high. Also, the sizes of the estimators are extremely low. Again, as revealed by graphical inspection -most of the "explanatory" power is driven by the year effects, Figures 8 -10.
As to the active labour market policies, the results suggest consistently negative and significant estimators, which would suggest either a very high lock-in effect or essentially ineffectiveness of ALMPs. Either way, these findings are rather counterintuitive and striking. However, it seems that the significance is largely driven by some spurious effects. Namely, graphical inspection fails to provide any convincing evidence supporting the negative slope in the relationship -other than higher dispersion of ALMPs coverage in mid-ranges of technical efficiencies, Figure 5 . Such "coincidence" is natural if one recognises that the mid-range is also usually mostly diversified in terms of all underlying structural characteristics.
Summarising, there seem to be little systematic covariates of the technical efficiency estimates -be it policy variables of structural characteristics of the local labour markets. The fit of the model is satisfactory only in the within context -the between variance has remained unaddressed despite inclusion of a wide variety of measures. The conclusions suggest however, that the efficiency of matching has not been affected by the increase of the ALMPs coverage that has occurred over this period. Consequently, although failure to reject the null hypothesis of no relationship between these two variables is not a strong finding -it points to the lack of efficiency fostering mechanism in the algorithms of ALMPs financing.
Conclusions
The "black box" of Petrongolo and Pissarides (2001) is somewhat more comprehensible when differentiated estimation techniquest are applied, but remains fairly "black" in the case of Poland. In this paper we have used a unique data set and estimated the matching function at a policy relevant level of local labour markets.
We sought to link the matching efficiency with the ALMPs and this link has proven to be nonexistent.
This paper approaches the question of efficiency in job placement using regional data for Polish regions (policy relevant NUTS 4 level) over the time span of 2000-2008. Using a unique data set we estimate the matching function using stochastic frontier as well as difference-in-difference estimators. The former provides an estimate of the matching efficiency changes observed in both time and regional dimensions. The latter provided point estimates, but employing rolling window estimation on averaged data revealed high time variation of the parameters.
We use also managed to combine this unique data set with another unique source of data on the ALMPs coverage, unemployment structure across time and regions as well as the individual capacity of local labour is not only persistent, but also cannot be explained by the structural factors. As this research demonstrates, currently ALMPs and in principle the capacity of local labour offices do not translate to higher matching efficiency. This may be explained by two competing hypotheses. In the first, the dynamics of this relationship may require some threshhold, which has not yet been attained. However, the values of ALMPs coverage have increased considerably, while no clear pattern of relation may be said to emerge. The other hypothesis involves the incentives associated with the algorithm allocating funds for ALMPs. If availability of funds is not related to the effectiveness, increasing the financing (and thus the coverage) does not have to lead to better matching efficiency.
Consequently, our findings seem to have policy implications. First, the elasticity with respect to offers is much lower than the one with respect to job seekers, while difference-in-difference estimators of the latter are actually negative. These two findings combined suggest that neither the potential of vacancies nor that of job seekers are exploited. Secondly, the fact that none of the analytical techniques was able to link reliably changes in technical efficiency to active labour market policies, while the individual capacity of labour offices was only relevant as a filter between large cities (with large labour markets) and the majority of the districts. Thus, it seems that if availability of finance was more directly related to results, funds allocated to ALMPs and labour offices could yield better, more tangible results. 
